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Apparatus and method for recognizing characters. 

(57) An apparatus and method for recognizing 
characters in image information includes input- 
ting image coordinate data corresponding to 
the handwritten image, displaying a calligraphic 
image on the basis of the image coordinate 
data, recognizing characters in the image coor- 
dinate data, and erasing the calligraphic image 
and displaying recognized characters recog- 
nized in the recognizing step in the event that a 
recognized character is a predetermined 
character such as a period ( ". "). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an apparatus and 
method for recognizing handwritten characters which 
are input in real time and for displaying the result of 
the recognition. 

Description of the Related Art 

Hitherto, there has been a system for recognizing 
handwritten characters which accepts input handwrit- 
ten character information as one character unit when 
handwritten character information is input. For exam- 
ple, in coordinate input devices such as a resistance 
film digitizer, character recognition is initiated upon 
activation of the recognition switch 

In the prior art, there has been a system which 
performs an input/recognition/display operation re- 
peatedly for each character. That is, the system per- 
forms recognition for one character of handwritten 
character information when the system recognizes 
that one character of handwritten character informa- 
tion is input and then displays the result of the recog- 
nition 

However, the above-described prior art must be 
instructed as to when to initiate recognition of input 
handwritten characters, and this instruction is given 
by operating a switch each time a handwritten char- 
acter Is Input. Thus, the Inputting of character informa- 
tion is frequently stopped, thereby decreasing effi- 
ciency. 

In addition, in the above-described prior art, since 
trace information formed of coordinate data of input 
handwritten characters is displayed, the data of one 
input character is recognized when it is recognized 
that the inputting of one character of this handwritten 
character is finished, and the character pattern of the 
character obtained as a result of the recognition is 
changed to the input handwritten character data and 
displayed, inputting of handwritten characters is stop- 
ped because the display is changed frequently, which 
is inconvenient. 

SUMMARY OF THE INVENTION 

The present invention provides a method and ap- 
paratus for character recognition in which there is no 
need for frequent stopping of inputting handwritten 
characters; instead, operations for changing the dis- 
play are collectively performed, thereby decreasing 
display screen flicker caused by display changing. 

According to one aspect of the present invention, 
a method and apparatus for recognizing characters in 
image information includes outputting a displayable 
Image signal on the basis of the Image information, 
recognizing character information on the basis of the 



image information, detecting whether recognized 
character information consists of specific character 
information, and outputting the result of character rec- 
ognition in accordance with the result of the determin- 

5 ing step. 

According to another aspect of the present inven- 
tion, an apparatus and method for recognizing char- 
acters in image information includes inputting image 
coordinate data corresponding to the handwritten im- 

10 age, displaying a calligraphic image on the basis of 
the image coordinate data, recognizing characters in 
the image coordinate data, and erasing the calligraph- 
ic image and displaying recognized characters recog- 
nized in said recognizing step in the event that a rec- 

15 ognized character is a predetermined character such 
as a period ("."). 

Objectives and advantages in addition to those 
discussed above shall be apparent to those skilled in 
the art from the description of the preferred embodi- 

20 mentof the invention which follows. In the description, 
reference is made to the accompanying drawings, 
which form a part hereof, and which Illustrate an ex- 
ample of the invention. Such example, however, is not 
exhaustive of the various embodiments of the inven- 

25 tion, and therefore reference is made to the appended 
claims for determining the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a block diagram illustrating the construc- 

tion of an embodiment of the present Inventbn; 
Fig. 2 is a block diagram of the embodiment of the 

present invention; 

Fig. 3 is a flowchart which illustrates an operation 
35 sequence; 

Fig. 4 shows an example of a calligraphic speci- 
men display of an input character; and 
Fig. 5 shows an example of the result of the rec- 
ognition of the input character. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 1 is a view illustrating the construction of a 
45 character recognition apparatus according to an em- 
bodiment of the present invention. Reference numeral 
1 denotes an input/output block which is formed of an 
input section 12, an input pen 11 and a liquid-crystal 
display section 13. Reference numeral 2 denotes a 
50 processing block which is formed of an input coordin- 
ate storage means 21 , a handwritten character recog- 
nition means 22, a recognition result storage means 
23, a sentence input processing continuation determi- 
nation means 24, and a display control means 25. 
55 The input section 12 is an input panel in which 

electrodes are arrayed in the vertical and horizontal 
directions, and to which coordinate data Is input when 
it is depressed with the input pen 11 . Preferably, an In- 
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put area 10 of the input section 12 is preallocated for 
inputting one character only. The coordinate data is 
sent to the input coordinate storage means 21 . The in- 
put coordinate storage means 21 receives and stores 
the coordinate data of the input pen 11 sent from the 5 
input section 12. The input character coordinate data 
is sent to the handwritten character recognition 
means 22 and the display control means 25. The 
handwritten character recognition means 22 recog- 
nizes characters on the basis of a conventional com- 10 
monly-used recognition method, such as a pattern 
matching method, and sends code data of the recog- 
nized character to the recognition result storage 
means 23. The recognition result storage means 23 
stores the code data of the recognized character sent 15 
from the handwritten character recognition means 22 
and sends the character string data to the sentence 
input processing continuation determination means 
24. The sentence input processing continuation de- 
termination means 24 sends a control code for clear- 20 
ing the display of the calligraphic input character and 
detecting the aforesaid character string code data 
from the display control means 25 when the sentence 
input processing continuation determination means 
24 determines that inputting of one sentence is ter- 25 
minated on the basis of character string data sent 
from the recognition result storage means 23. The dis- 
play control means 25 creates calligraphic display dot 
coordinate data on the basis of the input coordinate 
data sentfix)m the input coordinate storage means 21 , 30 
sends out data indicating that the liquid-crystal dis- 
play section 13 should be cleared on the basis of a 
control code sent from the sentence input processing 
continuation determination means 24, and sends out 
the display dot coordinates of the character string 35 
data which are the result of the recognition obtained 
based on the character string data. The commonly 
used liquid-crystal display section 13 displays char- 
acters on the basis of the display dot coordinate data 
sent from the display control means 25. 40 

Fig. 2 is a block diagram of the embodiment of the 
present invention. Reference numeral 31 denotes a 
coordinate input section, which is an input panel hav- 
ing electrodes arrayed in the vertical and horizontal 
directions, and into which coordinate data is input 45 
when the input pen 11 is depressed. The coordinate 
data is sent to a central processing unit 32 (herein- 
after referred to as a CPU). The CPU 32 has a ROM 
32a for storing programs by means of which opera- 
tions are performed in accordance with the flowchart so 
shown in Fig. 3, and a RAM 32b for storing data which 
must be processed. The CPU 32 stores coordinate 
values inputted from the coordinate input section in 
the RAM 32b by using the processing procedure stor- 
ed in the ROM 32a, outputs the input coordinate val- 55 
ues, performs a matching with a character pattern 
dictionary having coordinate values stored in a ROM, 
and outputs character codes as a result of the recog- 



nition. 

Fig. 3 is a flowchart which illustrates an operation 
sequence stored in the ROM 32a according to the 
present invention. Fig. 4 shows an example of char- 
acters input to the input section 12, which are dis- 
played as they are originally input. Fig. 5 shows an ex- 
ample of the result of the recognition of the input char- 
acter in Fig. 4. 

The operation of the apparatus having the above- 
described construction of the present invention will 
now be explained with reference to the flowchart in 
Fig. 3. 

Character recognition is usually performed when 
the apparatus is in the character input mode. When 
characters are written by depressing the input pen 11 
in the input section 12, the information of the coordin- 
ates in the input section 12 are input to the processing 
block 2 in order that the information on the coordin- 
ates can be recognized as being a character. In step 

541, the work area of the RAM 32b is initialized and 
a recognition result storage buffer in the recognition 
result storage means 23 is initialized. 

In step S42, it is determined that the inputting of 
character data has been terminated upon moving the 
input pen 11 into another input area 10 of input section 
12. Recognitbn is performed on the basis of a con- 
ventional commonly used recognition method, such 
as a pattern matching method, when one character is 
written bydepressing the input pen 11 in the input sec- 
tion 12, and a character code is determined based on 
the recognition result. 

In step S43, the calligraphic specimen of the input 
character is displayed on the liquid-crystal display 
section 13. An instruction to write a straight line 
formed by connecting the coordinate points of each 
stroke of a character input from the coordinate input 
section 31 is sent to the display control means 25. 
Thereafter, the display control means 25 sends out 
display dot coordinate data of the straight line and the 
liquid-crystal display section 13 displays the display 
dot coordinate data. As a result, the calligraphic spe- 
cimen of the input character is displayed. The display 
coordinates are stored in a calligraphic specimen dis- 
play storage buffer in a specify area of the RAM 32b. 

In step S44, the recognition result is stored in the 
recognition result storage means 23. Information, 
such as character codes or character positions ob- 
tained as a result of the recognition performed in step 

542, is stored in a recognition result storage buffer in 
a specific area of the RAM 32b. 

In step S45, an operation for determining whether 
inputting of one sentence is terminated is performed 
by the sentence input processing continuation deter- 
mination means 24. In this regard, it is generally de- 
termined that the inputting of one sentence is termin- 
ated when a period y is input. When the input char- 
acter is recognized as a period in step S42, the CPU 
32 determines that the inputting of one sentence is 
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terminated, and the process proceeds to step S46. 
When a character other than a period is recognized, 
it is deternnined that the inputting of one sentence is 
continuing, and the process proceeds to step S42, at 
which step the next character is input. 

In step S46, an operation for clearing the display 
of the calligraphic specimen of one sentence inputted 
thus far is performed. Data to clear the display is sent 
to the display control means 25. The data clears the 
display of the calligraphic specimen of one sentence 
displayed in step S43 on the basis of the storage dis- 
play coordinate data of the calligraphic specimen dis- 
play storage buffer In a specific area of the RAM 32b, 
and the data is stored In step S43, causing the calli- 
graphic specimen display on the liquid-crystal display 
section 13 to be cleared. 

In step S47, the result of the recognition of one 
sentence Inputted thus far Is displayed. The character 
code data of the recognition result storage buffer in a 
specific area of the RAM 32b, stored in step S44, is 
sent to the display control means 25, causing the rec- 
ognition result to be displayed on the liquid-crystal 
display section 13. 

Thus, since the operations described above are 
performed in the above-described way, the display of 
the calligraphic specimens of characters, the input of 
which is In progress, as shown In Fig. 4, Is changed 
to display the recognition result shown in Fig. 5. 

An operation for determining whether or not the 
Inputting of one sentence Is terminated on the basis 
of the Input of a period has been explained above. 
There is a case in which it can be considered that the 
inputting of one sentence is terminated on the basis 
of a recognition other than that described above, and 
the recognition may be displayed. That is, the above 
case is one in which no inputting has occurred for five 
minutes or longer, in this case, an operation for meas- 
uring the time during which the inputting is discontin- 
ued may be performed so that, when no inputting has 
been performed for a given time, a determination is 
made as to whether or not the steps for clearing a dis- 
play beginning with step S46 should be performed. 

In a case where the present Invention Is applied 
to a handwriting electronic pocket notebook, when an 
operation . other than inputting of a character is per- 
formed (an input of something other than a character 
Is made), it is desirable that an operation for determin- 
ing whether the Inputting be discontinued and steps 
starting with step S46 should be performed. Even 
though only an operation for recognizing characters 
one by one in step S42 has been explained, an oper- 
ation for collectively recognizing characters may be 
performed since the recognition result can be dis- 
played collectively in step S47. 

Many different embodiments of the present in- 
vention may be constructed without departing from 
the spirit and scope of the present Invention. It should 
be understood that the present Invention Is not limited 



to the specific embodiments described In this speci- 
fication. To the contrary, the present invention is in- 
tended to cover various modifications and equivalent 
arrangements Included with the spirit and scope of 
5 the claims. 



Claims 

10 1. A method for recognizing characters in Image In- 
formation, comprising the steps of: 

outputting a displayable Image signal on 
the basis of the image information; 

recognizing character Information on the 
15 basis of the image information; 

determining whether the recognized char- 
acter Information consists of specific character 
Information; and 

outputting the result of character recogni- 
20 tion in accordance with the result of the determin- 

ing step. 

2. A method for recognizing characters in image in- 
formation according to claim 1, wherein the im- 
25 age informatbn Is coordinate Information for a 

handwritten image. 

3_ A method for recognizing characters in image in- 
formation according to claim 1, wherein the spe- 
30 cif Ic character information Is a period (.). 

4. A method for recognizing characters in image in- 
formation according to claim 1, further compris- 
ing the steps of inputting the image information, 
35 wherein the step of recognizing character Infor- 
mation is initiated in response to the determina- 
tion that inputting of one character of image infor- 
mation Is complete. 

40 5. A method for recognizing characters in image in- 
formation according to claim 4, wherein an input 
area for each character is preallocated in an input 
portion for the coordinate Information, and 
wherein termination of the Inputting of one char- 

45 acter of Input coordinate information Is deter- 

mined upon moving an input of coordinate infor- 
mation from one input area to another input area. 

6. A method for recognizing characters in image ip- 
so formation according to claim 1 , wherein the result 
of the character recognition is converted to image 
Information corresponding to the character rec- 
ognition result and displayed. 

55 7. A method for recognizing characters in image in- 
formation according to claim 1 , wherein the char- 
acter recognition result to be output Is a prestored 
character pattern. 
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8. A method for displaying characters in a handwrit- 
ten image comprising the steps of: 

inputting image coordinate data corre- 
sponding to the handwritten image; 

displaying a calligraphic Image on the ba- 
sis of the image coordinate data; 

recognizing characters in the Image coor- 
dinate data; and 

erasing the calligraphic Image and display- 
ing recognized characters recognized in said rec- 
ognizing step in the event that a recognized char- 
acter Is a predetermined character. 

9. A method for displaying characters In a handwrit- 
ten image according to claim 8, wherein said step 
of displaying a calligraphic image includes the 
step of connecting coordinate points in the image 
coordinate data. 

10. A method for displaying characters in a handwrit- 
ten image according to claim 8, wherein the spe- 
cific character Information Is a period (.). 

11. A method for displaying characters in a handwrit- 
ten Image according to claim 8, wherein the char- 
acter recognition result to be output Is a prestored 
character pattern. 

12. An apparatus for recognizing characters in image 
Information, comprising: 

image signal output means for outputting a 
displayable image signal on the basis of the Im- 
age Information; 

character recognition means for recogniz- 
ing character Informatbn on the basis of the Im- 
age Information; 

determination means for determining 
whether the character information recognized by 
the character recognition means consists of spe- 
cific character information; and 

character information output means for 
outputting character information stored in the 
character storing means In accordance with the 
determlnatbn performed by the determination 
means. 

13. An apparatus for recognizing characters in image 
Information according to claim 12, wherein the 
Image information Is coordinate information for a 
handwritten image. 

14. An apparatus for recognizing characters in image 
Information according to claim 12, wherein the 
presence of specific information determined by 
the determination means is a period (.). 

1 5. An apparatus for recognizing characters In image 
Information according to claim 12, further com- 



prising input means for Inputting Image Informa- 
tion, wherein the recognition by the recognition 
means is initiated in response to a determination 
that inputting of one character of the coordinate 
5 Information Is terminated. 

16. An apparatus for recognizing characters in image 
information according to claim 15, wherein said 
Input means Includes a preallocated Input area 

10 for coordinate information for each character, and 

wherein termination of inputting one character of 
the Input coordinate Information is determined 
upon moving the input of coordinate information 
from one input area to another Input area. 

15 

17. An apparatus for recognizing characters in image 
Information according to claim 1 2, wherein output 
from the character information output means is 
converted to image information corresponding to 

20 the character recognition result, output from the 

image information output means, and displayed. 

18. An apparatus for recognizing characters in image 
information according to claim 12, wherein the 

25 character information output from the character 

Information output means Is a prestored charac- 
ter pattern. 

19. An apparatus for displaying characters In a hand- 
30 written Image comprising: 

Inputting means for inputting Image coor- 
dinate data corresponding to the handwritten Im- 
age; 

displaying means for displaying a calli- 
35 graphic image on the basis of the Image coordin- 

ate data; 

recognizing means for recognizing charac- 
ters in the image coordinate data; and 

erasing means for erasing the calligraphic 
40 Image and displaying recognized characters In 

the event that a recognized character Is a prede- 
termined character. 

20. An apparatus for displaying characters In a hand- 
45 written image according to claim 1 9, wherein said 

displaying means includes connecting means for 
connecting coordinate points in the inrtage coor- 
dinate data. 

50 21 . An apparatus for displaying characters in a hand- 
written image according to claim 19, wherein the 
specific character information is a period (.). 

22. An apparatus for displaying characters in a hand- 
55 written image according to claim 19, wherein the 

character recognition result to be output is a pre- 
stored character pattern. 
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23. Handwriting recognising apparatus comprising 
means for inputting a handwriting image signal, 
image analysis means for recognising in said im- 
age signal handwriting portions corresponding to 
handwritten symbols, and means for displaying 5 
symbols, characterised in that the display means 

is arranged to await recognition of a plurality of 
different symbols before displaying said symbols. 

24. An electronic pocket notebook apparatus ar- io 
ranged to accept a stylus handwriting input and to 
display a handwritten symbol, characterised in 

that the display is updated less frequently than 
every symbol input. 
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